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EXECUTIVE SUMMARY 


The purpose of this study was to evaluate the seasonal composition and 
density for native and nonnative fishes in two ponds with different bottom shapes 
and configurations--one pond was a gravel-pit depression that holds water year- 
round (Gardner Pond) and the other was slightly graded toward the mainstem river 
but holds water seasonally (Hotspot Pond) --and both are connected to the mainstem 
Colorado River in the same general stream reach. The objective of the study was 
to determine which pond configuration and bottom shape might benefit endangered 
and other native fishes and reduce or eliminate nonnative fish that are thought 
to adversely impact endangered fishes. Prior to the biological evaluation, a 
portion of the dike of Gardner Pond, which ‘as a former gravel-pit depression, 
was removed and a channel excavated to connect the pond with the river to provide 
fish access. 


Nineteen adult Colorado squawfish were captured from both Gardner and 
Hotspot ponds in 1996. In Gardner Pond, three were captured during pre-runoff, 
seven during runoff, and two during post-runoff. In Hotspot Pond, one was 
collected during pre-runoff, six during runoff, and none during ry # 
During pre-runoff, nonnative sub-adult and adult fish comprised 85% and 97% of 
the catch in Gardner and Hotspot pong respectively. The most common fishes 
collected in Gardner Pond were: black bullhead (36%), white sucker and common 
carp (19% each). Species relative abundance was similar for Hotspot Pond: black 
bul head (31%), common carp (26%), and white sucker (18%). During runoff, native 
fish comprised 37% and 13% of the catch in Gardner and —— nds, 
reaps SIT The most common fishes collected in Gardner Pond were flannelmouth 
sucker (33%), green sunfish (24%), and white sucker (21%). The most common 
fishes collected in Hotspot Pond were white sucker (33%) and black bullhead 
(18%). The most common native fish collected in Hotspot Pond during runoff was 
flannelmouth sucker (5%). During post-runoff, nonnative fish comprised 99% and 
98% of the catch in Gardner and Hotspot —. — y. The most common 
nonnative fishes collected from Gardner Pond were black crappie (24%), common 
carp (20%), white sucker (20%), and black bullhead (15%). For Hotspot Pond, 
black bul lhead (28%), white sucker (21%), largemouth bass (19%), and common carp 
(18%) were the most commonly caught fishes. 


Nine different species of mostly small, young-of-the-year fish as well as 
sub-adults and adults of some smaller species such as red shiner, sand shiner, 
and western mosquitofish were collected with seines in July to determine annual 
reproduction of young-of-the-year fishes. A total of 832 fish representing eight 
species were collected in Gardner Pond; 413 fish representing eight species were 
collected in Hotspot Pond. Five nonnative fish species (black bullhead, 
largemouth bass, black crappie, green sunfish, and western mosquitofish) had 
successfully reproduced in both ponds. Numerically, the eight fish species 
collected in descending order in Gardner Pond were black crappie (40%), black 
bullhead (32%), largemouth bass (17%), western mosquitofish (7%), green sunfish 
(3%), common carp, red shiner, and bluegill] (each < 1%). In Hotspot Pond, the 
eight most common species were largemouth bass (35%), western mosquitofish (30%), 
black crappie (22%), green sunfish (8%), black bullhead and sand shiner (each 
2%), red shiner (1%), and common carp (< 1%). Densities (fish/10m) for the five 
most common fishes collected in Gardner Pond were: black crappie (6.2), black 
bullhead (5.1), largemouth bass (2.7), western mosquitofish (1.2), and green 
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sunfish (0.4). For oo Pond, largemouth bass (2.0), western mosquitofish 
(2.1), black crappie (1.2), green sunfish (0.4), and black bullhead (0.1). 


The following conclusions from this research were: 1) the species 
composition of both ponds was predominantly nonnative during all three sampling 
periods, 2) native fishes used the two connected ponds mostly during runoff, 3) 
five species of sub-adult and adult nonnative fishes moved between the two ponds 
that were connected to the river; white sucker and largemouth bass migrated the 
most between the two ponds. Roundtail chub was the only native fish to move 
between the two ponds, 4) within four months following draining of Gardner Pond, 
removal of nonnative fishes, and construction of a connection channel, nonnative 
fishes invaded and recolonized the pond, and within eight months, five species 
of nonnative fishes had successfully reproduced in Gardner Pond. Ponds in the 
10-, 50-, and 100-year floodplain that have bottoms shaped and contoured as 
depressions are havens that provide perennial, of f-channel habitats for nonnative 
fishes to grow and reproduce. Ponds that are depressions and that a”e connected 
to the river allow sub-adult and adult fish uninhibited access to the river and 
to other off-channel habitats connected to the river. Ponds with depressions 
provide a constant supply source of nonnative fish that can potentially ——- 
to the mainstem river. While depressions benefit native fishes for a period only 
during runoff, nonnative fishes appear to benefit more from such perennial, 
lentic habitats, and 5) Hotspot Pond did not drain following runoff in 1996. If 

nds are reclaimed, steeper bottom slopes than that found in Hotspot Pond wil] 
required for ponds to drain during high-flow years to reduce or eliminate 
perennial habitat for nonnative fishes. 


Recommendations were to: 1) avoid connecting isolated ponds to the river 
that are irregular-shaped, deep depressions because such habitats provide 
perennial havens for nonnative fishes. If deep-depression habitats cannot be 
rehabilitated by recontouring and reshaping to provide seasonal, ephemeral 
habitat, or sloped to concentrate and harvest captive-reared fish, they should 
be sufficiently diked to prevent escapement of nonnative fishes such as 
centrarchids and ictalurids, and 2) back-fill gravel-pit ponds so that they are 
Sloped to flood and drain seasonally and reconnect them to the mainstem river to 
benefit native fishes and to reduce proliferation of nonnative fishes. Such 
modifications would allow the floodplain to function as an ephemeral wetland and 
may be more cost-effective and practical for managing and controlling nonnative 
fishes than long-term control measures such as screening, chemical treatment, or 
mechanical pumping and removal of nonnative fish species. Whenever f] lain 
habitats are connected to the river, hydrological access for fish should be by 
surface connection. Underground culverts and pipes should be avoided because 
some native fish might be shy and will not use such structures. 


Alternative management options that should be considered by the Recovery 
Program as habitat improvements to assist recovery of Colorado River endangered 
fishes included: 1) coordinating Recovery Program efforts with the U. S. Army 
Corps of Engineers, Colorado Mined Land Reclamation, and gravel-pit companies to 
restore gravel-mining areas to function as historical terraces to benefit native 
fishes, 2) notching dikes and levees protecting gravel pits by reconnecting 
former floodplain habitats without deep depression ponds with the river to 
enhance or restore the natural function of the river ecosystem. Dikes and levees 
constructed to protect gravel -mining operations could be removed following gravel 
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mining to permit reconnection of the floodplain and the river. The floodplain 
could then function as it did historically, recreating new in-channel habitats. 
Some of the features created would be flow-through side channels that might 
create a complex of habitat types. Another reason for modifying gravel-pits 
protected by levees and dikes to allow these habitats to communicate with the 
river during runoff would be flood control. Flood-control management strategies 
would be to notch levees and dikes to allow inundation of low-lying areas and 
also reclaim gravel-pit ponds as sloped terraces or side channels. Restoring 
gravel pits to function as historical terraces or side channels may not only 
benefit native fishes but may actually provide county, state, and federal 
agencies more flexibility in managing spring runoff during high-flow years along 
riparian areas in low-density population areas. Notching old levees and dikes 
at strategic locations could provide some level of protection from flooding to 
agricultural land, and residential and recreational structures (i. e., set-back 
dikes) and also provide access to floodplain habitats to various life stages of 
endangered fishes, 3) acquiring Hotspot and Pickup ponds, two gravel-pits 
presently connected to the mainstem Colorado River that are used during spring 
runoff by adult Colorado squawfish, and investigating opportunities to 
recontouring and reshaping the bottom of these two ponds to enhance seasonal 
habitat for endangered fish and eliminate perennial habitat for nonnative fishes, 
and 4) using deeper depression ponds as grow-out pews for captive-rearing of 
endangered fishes. Such ponds could serve as a “half-way house” for captive- 
reared razorback sucker juveniles from the ae ae environment where they 
would be reared as family lots until they could be PIT-tagged and stocked into 
the river. The ponds would have to be drained and the bottoms sloped so that 
aay. - trap nets could be used to concentrate and harvest captive-reared fish 
or stocking. 
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INTRODUCTION 
General 


Historically, upper Colorado River basin ane = shay were inundated 
annually by flows during spring runoff, but today floodplains are not regularly 
connected to the river because of channelization by levees, dikes, or rip-rap 
near lation centers and in agricultural areas. Introduced salt cedar or 
tamarisk (Tamarix spp.) has become established along the shoreline of major 
rivers resulting in sediment sition and stabilized banks that further reduce 
the connectivity of the river with historic flooded bottomlands (Graf 1978). The 
periodicity of out-of-channel flooding in the upper Colorado River has 
dramatically decreased following the onset of transmountain water diversions, 
irrigation diversions, and the construction of mainstem dams (Osmundson and 
Kaeding 1991). The construction of dikes coupled with the reduction of high 
spring flows has altered the natural hydrograph and either reduced or eliminated 
regular flooding of bottomlands. It is believed that flooded bottomlands may 
have served as nursery areas for the razorback sucker’ (McAda 1977; Osmundson and 
Kaeding 1991). In addition, Osmundson and Kaeding suggested that oxbow lakes and 
flooded pastures in the Grand Valley near Grand Junction, Colorado, were 
historically the primary spawning habitats of the razorback sucker. They also 
suggested that low velocity, off-channel habitats were used by adult Colorado 
squawfish during high streamflows. 


Numerous studies (Grawboski and Hiebert 1989; Tyus and Karp 1989; Wydoski 
and Wick 1994) have suggested the importance of seasonal flooding to river 
productivity. Other studies have suggested that flooded bottomlands were 
important to adult razorback sucker for feeding ger to and after spawning and 
for the rearing of their young (Tyus and Karp 1989). Adult fish may have used 
these off-channel habitats for “velocity shelters” to escape the high water 
velocities from the spring runofi. 


The turbid rivers in the upper basin are not very productive for 
zooplankton that are essential for survival during the early life stages of the 
razorback sucker. When compared to the riverine environment and river 
backwaters, inundated bottomlands produce the highest densities of zooplankton 
(Grabowski and Hi2bert 1989; Mabey and Shiozawa 1993). Although predation has 
been documented to be a limiting factor in survival of larval razorback sucker 
in the lower basin (Minckley et al. 1991), starvation may also limit survival 
(Marsh and Langhorst 1988; Papoulias and Minckley 1990). It is hypothesized that 
the loss of these productive flooded bottomland habitats appears to be limiting 
the recruitment of the razorback sucker in the upper Colorado River basin because 
of the lack of the right sizes of food organisms at the right time and in 
sufficient quantity (Wydoski and Wick 1994). 


Flooded bottomland habitats occur in broad valleys along low gradient 
stream reaches. Bottomlands are off- or out-of-channel habitats that include 





Scientific names and two-letter codes of all fishes mentioned in this report are given in Appendix A; 
Table A.1. Only common names for these fishes are used in the text. 





oxbow lakes, former side channels in broad valley floodplains, ponds, and wetland 
depressions. During high flow events, some of these off-channel features were 
temporarily connected to the river in the past. These former natural riverine 
features could be integrated back into the historic floodplain by removing 
portions of man-made dikes or natural obstructions (e. g., gravel/sand bars). 


Background 


Although gravel pits are artificial environments that are typically diked 
and isolated from the mainstem river, they comprise a large proportion of pond 
habitats created by gravel-pit mining in the floodplain in some river corridors 
along the Upper Colorado River. Much of the floodplain habitat in the Upper 
Colorado River from the Colorado-Utah state line upstream to Rifle, Colorado, on 
the Colorado River and upstream to Austin on the Gunnison River has been modified 
by humans either from levee construction or mining gravel. There are four areas 
along the Upper Colorado River where gravel-mining operations have created 
numerous pits that vary in size, th, shape, and orientation to the mainstem 
river: the Grand Valley between Palisade and Loma, Colorado (15- and 18-mile 
reaches), between Rifle and Debeque, Colorado, and near Delta, Colorado, on the 
Gunnison River. For example, Mitchell (1995) identified 243 ponds within 1 mile 
either side of the r Colorado River between Palisade and Loma. He calculated 
that these ponds totaled approximately 713 surface acres of standing water. Most 
of these ponds were created either from gravel mining or for sewage treatment 
ewes More ghey these ponds are located in the former floodplain. 

istorical aerial photos of this same area reveal very little gravel-mining 
activity and ponds as late as 1954. In 193/ and 1954, there were no gravel pits 
in this reach and only ‘virgin’ floodplain existed where the 29-5/8 Road gravel - 
pit pond site occurs today. Even more dramatic is the approximate 15 miles of 
man-made dikes in this 33-mile stream reach between Palisade and Loma (Irving and 
Burdick, 1995) that effectively prevent inundation of potential off-channel 
habitats and fish access to historic floodplain habitat. 


During high flow events, some of these ponds have temporarily connected to 
the river allowing access to fish. However, these Ss that do not have 
rmanent connections to the river have also trapped fish following recession of 
igh flows. Ponds that are reconnected to the river are less likely to trap 
endangered fishes. Integrating ponds created from gravel-pit mining into the 
historic floodplain by removing portions of dikes, resloping gravel pits toward 
the river, and re-establishing connectivity to the river may provide off-channel 
habitats which are beneficial for effective management of the riverine ecosystem 
and recovery of endangered fishes. 


Most researchers believe that connecting isolated ponds to the river can 
be seasonally beneficial to endangered fishes. Ponds that are gently graded and 
connected to the river should evaluated for their use and benefit for 
endangered fishes by providing off-channel habitats while reducing or minimizing 
proliferation of nonnative fishes that may compete with or predate upon 
endangered fishes. Valdez and Wick (1983) and Osmundson and Kaeding (1991) 
hypothesized that graded gravel pits that flood during runoff and drain with 
descending flow may benefit adult razorback sucker and Colorado squawfish by 
providing feeding, resting, conditioning, and possibly spawning areas. Habitat 
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METHODOLOGY 
Field Sampling 


Three different gear types, electrofishing, trammel nets, and trap nets, 
were used to collect sub-adult and adult fish in both Gardner and Hotspot ponds. 
Electrofishing was conducted from an outboard-powered, aluminum electrofishing 
jon boat, equipped with a 5-kilowatt generator and a Coffelt VVP-15 voltage 
pulsator to adjust the voltage and amperage transmitted to the water. The 
electrofishing boat used two spherical anodes (about 9-inch diameter) suspended 
from fiberglass booms in front and two 7-ft cathodes (0.25-inch diameter twisted 
cable) suspended from each side of the boat. The boat hull was also used as a 
cathode in conjunction with the droppers. Both the anode and cathode were 
Stainless steel. Investigators used direct current and tried not to exceed 300 
volts or 12 amps to minimize injury to fish, while maximizing electrofishing 
effectiveness. Trammel nets were 1.0- and 1.5-inch bar mesh, with a wall of 10- 
or 12-inch and 150-ft long. Two different size trap nets were used. The larger 
size was a series of two, 4 ft X 6 ft, rectangular ~) followed by five 
circular hoops that were each 4 ft in diameter. A center lead, 4 ft wide X 75 
ft long, was attached to a vertical, center brace of the first rectangular hoop. 
One-inch square mesh netting covered all the hoops and the center lead. T 
smaller trap nets were a series of two, 3 ft X 4 ft, rectangular hoops followed 
by five circular hoops that were each 3 ft in diameter. The center lead was 
approximately 3 ft wide X 50 ft long. Delta netting, 3/8-inch mesh, covered all 
the hoops and the center lead. Two tapered throats were attached to the first 
and third circular hoops of both the small and large trap nets. 


Sampling with electrofishing, trammel, and trap nets occurred during April, 
June, and July of 1996 which coincided with pre-runoff, runoff, and post-runoff 
flow stages of the Colorado River, respectively. Electrofishing was used 
primarily to collect fish from shorelines around the perimeter of each pond and 
shorelines of islands. Trammel nets were used to sample mid-water, pelagic 
habitat, and trap nets were set with one end of the center lead anchored to the 
shoreline with the hoops extending out into the pond. For each gear type, the 
numbers of fish by species and age category (sub-adult and adult) were recorded 
on field data sheets at the end of each sample effort. All Colorado squawfish 
collected were initially checked for a passive integrated transponder (PIT) tag, 
weighed (g), measured (total length [TL]. mm), and muscle-plugged for contaminant 
analyses. Colorado squawfish that had not been previously captured were PIT- 
tagged. All other native and nonnative fishes collected were fin-clipped to 
obtain recapture data to determine if fish moved between the two ponds. For 
Gardner Pond, the left pelvic fin was clipped for the first capture, the left 
pectoral fin for the first recapture, and the upper caudal fin for the second 
recapture. For Hotspot Pond, the right pelvic fin was clipped for the first 
capture, the right pectoral fin for the first recapture, and the lower caudal fin 
for the second recapture. 


All fish collections were accompanied with detailed information regarding 
pond location, date, time of day, water temperature, voltage and amperage output 
of electrofishing equipment. All fish were released alive. For electrofishing, 
effort was recorded in seconds which was later converted to hours electrofished. 
For trammel and trap nets, effort was recorded as total hours of fishing. 
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Seines (1/8-inch ace mesh, 6-foot wide and 30-feet long) were used to 
collect post-larval, young-of-the-year fishes in August. Fish that were 
identified to species afield were counted and released alive. Total lengths of 
a representative sample of fish collected were recorded. No fish were preserved. 
The physical parameters recorded for each sample included, 1) length and width 
of the seine haul, 2) substrate type, 3) and water temperature. Effort was 
recorded as area swept by the seine (mm). 


Data Compilation and Analysis 


Fishery data were recorded on standardized data forms. These data were 
then stored in the database management system, DBASE III+, to facilitate access 
and analyses as well as to provide data compatible with the computer system 
format used by the ISMP database. Computer diskettes containing the 
corresponding DBASE IIi+ files from this study are available upon request through 
the ISMP database manager, FWS, Grand Junction, Colorado. 


Capture data for sub-adult and adult fish were analyzed by various methods. 
Total catch per unit effort (CPUE: total fish collected/total hours sampled 
[F/h]) was used to determine relative density of fish in electrofishing, trammel, 
and trap-net collections. CPUE was calculated for each fish species and three 
sucker hybrids (white sucker X flannelmouth sucker, white sucker X bluehead 
sucker, and bluehead sucker X flannelmouth sucker) by pond and sampling period 
in 1996. Species composition and relative abundance (expressed as a percentage 
of total numbers) were used to describe the fish community by pond and sampling 
rotation in 1996. Before a connection channel was excavated between Gardner Pond 
and the river, the fish community in the pond was inventoried in the summer of 
1995 with electrofishing, trammel and trap nets, and seining to determine 
relative abundance and species composition. 


Capture data for small-sized fish collected with seines were reported as 
total catch per unit effort (CPUE: total fish collected/total area swept by the 
seine [F/10m]). Species composition and relative abundance were also used to 
describe the fish community in each pond. Seining was conducted primarily to 
assess the annual reproduction of young-of-the-year fish from both ponds. 
Length- frequency graphs were plotted for four nonnative fishes collected with 
seines to compare the size structure of small-sized fish in both ponds. 


RESULTS AND DISCUSSION 
Pre-Connection Channel Inventory 


During May and August of 1995, the fish community of Gardner Pond was 
surveyed to determine the percentage of nonnative fish prior to the pond being 
connected to the river. If the fish population was determined to be 
nredominantly nonnative, they would have to be removed during the draining of the 
pond and prior to the pond being connected to the river. Of the eleven species 
captured nine were nonnatives. Approximately 1,494 fishes were captured with 
nonnative fishes comprising 98% of the catch. The nine nonnative fishes 
collected in descending order of abundance were black bullhead (42%), green 


8 


Y 


sunfish (22%), common carp (9%), bluegill (7%), largemouth bass (7%) white sucker 
(4%), red shiner (3%), black crappie (3%), and channel catfish (1%). The only 
two native fishes collected were flannelmouth sucker and bluehead sucker (1% 
each; Figure *). Prior to the pond being connected to the river, it was drained 
by pumping and all nonnative fish were removed. All native fish were returned 
to the Colorado River. 


In December 1995, Bureau of Reclamation and FWS personnel removed a portion 
of the dike at the downstream end of Gardner Pond and established a channel to 
connect this pond with the river to provide access to riverine adult razorback 
sucker, Colorado squawfish, and other native fishes. 


Gardner Pond 
Pre-Connection Channel Fish Inventory 
Species Relative Abundance 
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Total Fish: 1,494 Nonnative: 98% 


Figure 3. Relative abundance of fishes collected during the summer of 
1995 prior to Gardner Pond being connected to the Colorado 
River. Refer to Appendix A; Table A.1. for the two-letter 
species code. 





Inventory of Large-sized Fishes 
Composition and Abundance 





Electrofishing, trammel nets, and trap nets mostly captured sub-adults and 
adults of the larger-sized fish. Of the 21 fishes collected during the entire 
study, 15 species and three hybrid suckers were collected with these three gear 
types (Appendix; Table A.1.). Eleven species and two hybrid sucker were 
nonnative whereas four species and one hybrid sucker were native. Three 
additional species, red shiner, sand shiner, and western mosquitofish, were 
collected with seines. 


Endangered Fishes. Nineteen adult Colorado squawfish were captured in both 
Gardner and Hotspot ponds. In Gardner Pond, three were captured during pre- 
runoff, seven during runoff, and two during post-runoff. In Hotspot Pond, one 
was collected during pre-runoff, six during runoff, and none during post-runoff. 
Eleven of these fish had been captured previously (Appendix B; Table B.1.). In 
Gardner Pond, Colorado squawfish comprised 0.60% of the fish collected during 
pre-runoff, 2.49% during runoff, and 1.46% during post-runoff. In Hotspot Pond, 
Colorado squawfish comprised 0.14% during pre-runoff and 1.87% during runoff. 
Five of these 19 fish were implanted with 360-day LOTEK® radiotags and 
translocated to the Lower Gunnison River as part of another study to evaluate if 
adult Colorado squawfish would use the fish passageway at the Redlands Diversion 
Dam. One Colorado squawfish died in a trammel net. No other endangered fishes 
were collected. 


Pre-Runoff Sampling. Native fish comprised 15% of the 663 fish collected 
from Gardner Pond whereas only 3% of the 697 fish collected from Hotspot Pond 
were native (Figure 4). Between 9 and 19 April, the three most common fishes 
collected from Gardner Pond were black bullhead (36%), and white sucker and 
common carp (19% each). Species relative abundance was similar for Hotspot Pond: 
black bullhead (31%), common carp (26%), and white sucker (18%; Table 1). 


It was assumed that all fish were removed in December 1995 when Gardner 
Pond was drained. Data from the April 1996 inventory indicated that nonnative 
fishes invaded and recolonized Gardner Pond within the 4 months following 
construction of the connection channel but before the April sampling. Species 
such as black bullhead, black crappie, green sunfish, and largemouth bass 
probably originated from neighboring Hotspot Pond. 


Runoff Sampling. Native fish used these two connected ja mostly during 

runoff. Native fish comprised 39% and 13% of the catch in Gardner and Hotspot 

ponds, respectively (Figure 4). Of the 282 fish collected in Gardner Pond, the 

most common fishes collected were flannelmouth sucker (33%), green sunfish (24%), 

and white sucker (21%). Of the 321 fish collected in Hotspot Pond, the most 

a were white sucker (33%), black bullhead (18%), and bluegill (13%; Table 
). 
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Table 1. Catch statistics for fishes collected by electrofishing, trap nets, and tramme] nets from Gardner 
and Hotspot ponds adjacent to the Colorado River near Grand Junction, Colorado, during pre-runoff, 


April 1996. 





PRE-RUNOFF (4/9 - 4/19/96) 























Gardner Pond 
Percentage Percentage 

Common Name TOTAL __ Composition __ JUV 
Native 
flannelmouth sucker 6 78 11.76 10 2 1.72 
bluehead sucker 0 1 0.15 0 1 0.14 
roundtail chub 7 19 2.87 2 3 0.72 
Colorado squawfish 0 3 0.45 0 1 0.14 
Nonnative 
black bullhead 240 241 36.35 205 31.28 
common carp 2 124 18.7) 18 26.54 
largemouth bass 1 6 0.90 12 4.73 
white sucker 57 129 19.46 104 18.36 
black crappie 6 20 3.02 15 10.47 
bluegil] 5 17 2.56 2 4.02 
smallmouth bass 0 0 .- 0 .- 
northern pike 0 0 0 -° 
walleye 0 0 .- 0 -- 
channel catfish 0 1 0.15 0 0.57 
green sunfish 22 24 3.62 9 1.29 
TOTAL 663 100.0 100.0 





Gardner Pond: % Native: 15.24 
% Nonnative: 84.77 


Hotspot Pond: % Native: 2.72 
% Nonnative: 97.28 
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Table 2. Catch statistics for fishes collected by electrofishing, trap nets, and trammel nets from Gardner 
and Hotspot ponds adjacent to the Colorado River near Grand Junction, Colorado, during runoff, June 
1996. 





RUNOFF (6/3 - 6/12/96) 


























Gardner Pond Hotspot Pond _ 
Percentage Percentage 
Common Name JUV ADU ~—S TOTAL _ Composition JUV___ ADU __—TOTAL__ Composition 
Native 
flannelmouth sucker 59 33 92 32.62 14 3 17 5.30 
bluehead sucker 0 0 0 .- 0 0 0 .- 
roundtail chub 2 2 4 1.42 0 2 2 0.62 
Colorado squawfish 0 7 7 2.49 0 6 6 1.87 
Nonnative 
black bullhead 11 0 11 3.90 58 0 58 18.07 
common carp 0 15 15 5.32 0 19 19 5.92 
largemouth bass 0 0 0 -. 10 5 15 4.67 
white sucker 27 33 60 21.28 75 30 105 32.71 
black crappie 0 6 6 2.13 0 39 39 12.15 
bluegil] 0 15 15 5.32 0 41 41 12.77 
smallmouth bass 0 1 1 0.35 0 0 0 -- 
northern pike 0 0 0 .- 0 0 0 .* 
walleye 0 0 0 °° 0 0 0 .- 
channel catfish 0 2 2 0.71 0 3 3 0.9 
green sunfish 69 0 69 24.47 16 0 16 4,98 
TOTAL .- .- 282 100.0 -- .* 321 100.0 
Gardner Pond: % Native: 36.53 Hotspot Pond: % Native: 7.79 
% Nonnative: 63.47 % Nonnative: 92.21 








29-5/8 ROAD PONDS 
Relative Abundance-Sub-adult and Adult Fish--1996 
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Figure 4. Relative abundance of native and nonnative fishes collected by 

electrofishing, trap nets, and trammel nets from Gardner and 

Hotspot ponds adjacent to the Colorado River near Grand 

— Colorado, 9-19 April, 3-12 June, and 16-24 July 
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Post-Runoff Sampling. During post-runoff sampling in July, two adult 
Colorado squawfish were the only native fish caught in Gardner Pond which was 1% 
of the 137 total fishes collected. These two fish were caught in the connection 
channel between the pond and river. In Hotspot Pond, the only native fish caught 
were two juvenile flannelmouth sucker that comprised 2% of the 99 fish collected 
(Figure 4). The most common nonnative fishes captured in Gardner Pond were black 
crappie (24%), common carp (20%), white sucker (21%), and black bullhead (15%). 
In Hotspot Pond, the four most common caught fishes were black bullhead (28%), 
white sucker (21%), largemouth bass (19%), and common carp (18%; Table 3). 


r Type v i lectivi 


Relative abundance was used to describe the species collected by each gear 
type (Appendix C; Tables C.1.-C.3.). Of the 448 fish collected with 
electrofishing from both ponds during the three periods sampled, the most common 
fishes captured numerically in descending order were common carp (64%), 
largemouth bass and black bullhead (12% each) and green sunfish (4%). Of the 
1,348 fish collected with trap nets, the most common species captured were black 
bul lhead (34%), white sucker (24%), black crappie (12%), and flannelmouth sucker 
(8%). Of the 389 fish collected with trammel nets, the most common fishes 
captured were white sucker (39%), flannelmouth sucker (23%), black bullhead 
(20%), and common carp (7%). 


An attempt was made to determine if one gear type was more selective in 
—T certain fishes. Each of the three different gear types used to capture 
sub-adult and adult fishes appeared to select for certain species. 
Electrofishing selected for sub-adult and adult carp, largemouth bass, and black 
bullhead (Table 4; Figure 5). Trap nets captured three times as many fish as 
either electrofishing or trammel nets. a nets selected for black bullhead in 
addition to white sucker, black crappie, bluegill, and green sunfish. Trammel 
nets appeared to select more than electrofishing for black bullhead and white 
sucker. Trap and trammel nets were similarly selective in capturing native 
fi — 1. as flannelmouth sucker, bluehead sucker, roundtail chub, and Colorado 
squawfish. 


Fish Recaptures 


One adult Colorado squawfish (PIT-tag no. 1F413A0066), initially captured 
in Gardner Pond 11 April, was recaptured twice in Gardner Pond, once on 15 April 
and again on 11 June (Appendix B; Table B.1.). 


Of the 2,152 sub-adult and adult nonnative and native fishes that were fin- 
cli in both ponds during 1996, 370 fish were recaptured. Fifty-six percent 
of the fish were recaptured during the first sampling period, pre-runoff; 31% 
were recaptured during the second sampling period, runoff; and 13% were 
recaptu during post-runoff. Numerically, white sucker (127), and black 
bullhead (76) were the most common fishes recaptured which was 27% and 13%, 
respectively, of the total number marked (470 and 575) for each of these two 
species. Of the 90 largemouth bass captured and marked, 21% were recaptured. 
Approximately 112 fishes that were initially marked in Gardner Pond were 
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Table 3. Catch statistics for fishes collected by electrofishing, trap nets, and trammel nets from Gardner 
- —— ponds adjacent to the Colorado River near Grand Junction, Colorado, during post-runoff, 
uly . 





POST-RUNOFF (7/16 - 7/24/96) 





























Percentage 
Common Name_ JUV____ ADU ___TOTAL___ Composition 
Native 
flannelmouth sucker 0 0 0 -- 2 0 2 2.02 
bluehead sucker 0 0 0 -- 0 0 0 .* 
roundtail chub 0 0 0 .- 0 0 0 
Colorado squawfish 0 2 2 1.46 0 0 0 
Nonnat ive 
black bullhead 20 0 20 14.60 27 0 27 27.27 
common carp 2 26 28 20.44 3 15 18 18.18 
largemouth bass 8 9 17 12.41 12 7 19 19.19 
white sucker 21 6 27 19.71 12 J 21 21.21 
black crappie 11 22 33 24.09 2 5 7 7.07 
bluegil1 l 1 2 1.46 0 l l 1.01 
smallmouth bass 0 0 0 .- 0 1 1 1.01 
northern pike 0 0 0 .- 0 0 0 °° 
walleye 0 1 1 0.73 0 0 0 .* 
channel catfish 0 1 1 0.73 0 0 0 .- 
green sunfish 6 0 6 4.38 3 0 3 3.03 
TOTAL .- -* 137 100.0 -* .* 99 100.0 
Gardner Pond: X Native: 1.46 Hotspot Pond: % Native: 2.02 
% Nonnative: 98.54 X% Nonnative: 97.98 


|| 


Table 4. Relative abundance of fishes collected from Gardner and Hotspot 
with the three different gear types, April, June, and July 1996. 
Refer to Appendix C: Tables C.1.-C.3. for breakdown of relative 
abundance and CPUE of fishes collected with each gear type. 























] fishi Trap Nets Tramme| Nets Totals _ 
No. of Percentage No. of Percentage No. of Percentage No. of Percentage 
fish ___ Composition fish iti fi iti 
ve 
flannelmouth sucker 0 99 52.1 91 47.9 190 100 
bluehead sucker 0 1 50.0 1 50.0 2 100 
roundtail chub 0 18 60.0 12 40.0 30 100 
Colorado squawfish 0 1l 55.0 8 45.0 19 100 
Honnat ive 
black bul lhead 48 8.3 449 78.1 78 13.6 575 100 
common carp 292 75.5 68 17.6 27 7.0 387 100 
largemouth bass 52 57.8 36 40.0 2 2.2 90 100 
white sucker 13 2.7 320 66.1 151 31.2 484 100 
black crappie 8 4.5 164 93.2 4 2.3 176 100 
bluegil] 15 15.0 83 83.0 2 2.0 100 100 
smallmouth bass 0 .- 1 50.0 1 50.0 2 100 
northern pike 0 ** 0 * 1 100.0 1 100 
walleye 0 .- 1 100.0 0 *- 1 100 
channel catfish 1 9.1 7 63.6 3 27.3 ll 100 
green sunfish 17 16.0 83 78.3 6 5.7 106 100 
sucker 
ite sucker X 
flannelmouth sucker 1 25.0 2 50.0 1 25.0 4 100 
white sucker X 
bluehead sucker 1 14.3 5 71.4 l 14.3 7 100 
bluehead sucker X 
flannelmouth sucker 0 . 0 -* 0 + 0 0 
TOTAL 448 .- 1,348 .* 389 .- 2.185 





recaptured from Gardner Pond and 196 fishes initially marked in Hotspot Pond were 
recaptured from Hotspot Pond (Appendix D; Tables 0.1.-D.3.). 


Mark and recapture data revealed that some species moved between the two 
ponds via the connection channel of each pond and the river. Thirty-three fish 
that were initially captured and marked in Hotspot Pond were later recaptured in 
Gardner Pond; 29 fish that were initially ~ ured and marked in Gardner Pond 
were recaptured in Hotspot Pond (Appendix D; Tables 0.1.-D.3.). Mark and 
recapture data indicated that nonnative fishes moved the most between the two 
ponds. Common carp, largemouth bass, white sucker, bluegill, and black —— 
all moved from one pond to the other sometime between April and July. ite 
sucker moved the most--39 moved between the two ponds wiereas only six adult 
largemouth bass moved between the two ponds. Only one native fish, the roundtail 
chub, was observed to move between the two ponds. Of the 23 roundtail chub 
captured and marked from Gardner Pond, three fish were later captured in Hotspot 
Pond. No fish was recaptured more than three times, and only two white sucker 
were recaptured three times. 
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Inventory of Small-sized Fishes 


Seining captured mostly small, young-of-the-year fish. However, sub-adult 
and adult fishes of some small-sized fish species such as red shiner, sand 
shiner, and western mosquitofish were also captured. Of the 21 fishes collected 
during the entire study with all gear types, nine species were collected with 
seines (Table 5). All were nonnatives. 


Table 5. Catch statistics for fishes collected by seining from Gardner and 
Hotspot ponds adjacent to the Colorado River near Grand Junction, 
Colorado, 13 August 1996. 




















——_ 

Number Fercentae CPUE Number 
Common Name of fish Composition _(Fish/10m") of fish Composition _(Fish/10m") 
Native 
flannelmouth sucker 0 0 
bluehead sucker 0 0 
roundtail chub 0 0 
Colorado squawfish 0 0 
Nonnat ive 
black bul lhead 270 32.45 §.11 8 1.94 0.11 
common carp 3 0.3 0.06 3 0.73 0.04 
largemouth bass 144 17.31 2.72 143 34.62 1.95 
white sucker 0 -: -- 0 -- -- 
black crappie 329 39.54 6.22 90 21.79 1.22 
bluegil] 1 0.12 0.02 0 -- -- 
channel catfish 0 -: -- 0 -- 
green sunfish 21 2.52 0.40 32 7.75 0.44 
western mosquitofish 62 7.45 1.17 125 30.27 2.05 
red shiner 2 0.24 0.38 5 1.21 0.07 
sand shiner 0 -- .- 7 1.69 0.10 
TOTAL 832 100.0 -- 413 100.0 -- 
MEAN -- . 15.74 -- -- 5.64 





Number of samples: Gardner Pond: 5 
Hotspot Pond: 5 

Total Area Sampled: Gardner Pond: 528.6 a 
Hotspot Pond: 732 w 


Composition and Abundance 


Both ponds were sampled 13 August to assess annual eee of young- 
of-the-year fish of the more common nonnative fishes. total of 832 fish 
representing eight species were collected in Gardner Pond; 413 fish representing 
eight species were collected in Hotspot Pond (Table 5). Seining in August 
revealed that five nonnative fish species (black bullhead, largemouth bass, black 
renee. green sunfish, and western mosquitofish) had successfully reproduced in 
both ponds. Numerically, the eight fish species collected in descending order 
in Gardner Pond were black crappie (40%), black bullhead (32%), largemouth bass 
(17%), western mosquitofish (7%), green sunfish (3%), common carp, red shiner, 
and bluegill (each < 1%; Figure 6). In Hotspot Pond, largemouth bass (35%), 
western mosquitofish (30%), black crappie (22%), green sunfish (8%), black 
bullhead and sand shiner (each 2%), red shiner (1%), and common carp (< 1k; 
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SPECIES COMPOSITION 
Seining--August 1996 


2.5% 
GARDNER POND annnes epee 
| WEST. MOSQUITOFISH 





- LARGEMOUTH BASS 

















NONNATIVE 100.0% 











r BLACK CRAPPIE 














(n=832) 


HOTSPOT POND 
GREEN SUNFISH 





+ WEST. MOSQUITOFISH 





A. 














100.0% 
Ss + LARGEMOUTH BASS 
34.6% 


1.9% - 


see ew eee 








(n=413) == 


Figure 6. Species composition for five most common nonnative fishes 


collected by seining from Gardner and —_-° ponds adjacent 
to the Colorado River near Grand Junction, Colorado, 13 August 


1996. Refer to Table 5. 
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Figure 6). Densities (F/10m) for the five most common fishes collected in 
Gardner Pond were: black crappie (6.2), black bullhead (5.1), largemouth bass 
(2.7), western mosquitofish (1.2), and green sunfish (0.4). For Hotspot Pond, 
largemouth bass (2.0), western mosquitofish (2.1), black crappie (1.2), green 
sunfish (0.4), and black bullhead (0.1; Table 5). 


ize Structure of n Fi 


Lang. Wregeency histograms were plotted for four nonnative fishes 
collected in eac : largemouth bass, black bullhead, black crappie, and 
western mosquitofish. The length-frequency distributions for the first three 
species represent young-of-the-year fish whereas the length- frequency histogram 
for western mosquitofish represents young-of-the year as well as sub-adult and 
adult age groups. The size distribution for largemouth bass was similar for both 
ponds (Appendix E; Figure E.1.). The mean TL was 61 mm (34-99 mm) and 63 mm (37- 
95 mm) for largemouth bass from Gardner and Hotspot ponds, respectively. Most 
of the young-of-the-year black bullhead were collected from Gardner Pond. The 
mean TL was 37 mm (26-53 mm; Appendix; Table E.2.). It was difficult to 
distinguish age groups for western mosquitofish, although it was apparent that 
they had reproduced in 1996. The mean TL for all age groups of western 
mosquitofish collected in Gardner and Hotspot Ss was 34 mm (21-47 mn) and 36 
mm (15-56 mm), respectively (Appendix; Table E.3.). 


A bimodal, length- frequency distribution for black crappie suggested that 
this aa could have spawned twice in both ponds rn 1996 (Appendix E; 
Table E.4.). Another possibility was that the second bimodal peak (60-69 mm TL) 
represents Age-1 fish. The mean back-calculated length data for black crappie 
produced in ponds and reservoirs in northwestern Colorado at annulus I was 76 mm 
(Personal communication, Patrick Martinez). The same pattern for black crappie 
was observed for both ponds. The two modal length classes for Gardner Pond were 
20-29 mm and 50-59 mm whereas the two length classes for Hotspot Pond were 30-39 
mm and 60-69 mm. This indicated that spawning may have occurred in Hotspot Pond 
before Gardner Pond. Hotspot Pond is shallower than Gardner Pond and water 
eres probably warmed sooner and faster in Hotspot allowing fish to spawn 
earlier and grow more rapidly. 


CONCLUSIONS 

The following were conclusions from the research of this study: 

1. The species composition of both ponds was predominantly nonnative 
during three sampling periods that coincided with pre-runoff, runoff, 
and post-runoff of the Colorado River. 

2. Native fishes used the two connected ponds mostly during runoff. 

3. Five species of sub-adult and adult nonnative fishes moved between the 
two ponds that were connected to the river. White sucker and 
largemouth bass migrated the most between the two ponds. Roundtail 
chub was the only native fish to move between the two ponds. 
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4. Within four months following draining, removal of nonnative fishes, 
and construction of a connection channel, nonnative fishes invaded and 
recolonized Gardner Pond. Within eight months, five species of 
nonnative fishes had successfully reproduced in Gardner Pond. Two 
conclusions were evident: a) Gardner Pond had again become a haven for 
nonnative fishes, and b) nonnative fishes are extremely resilient. 
Any ponds, whether in the 10-, 50-, or 100-year floodplain with 
bottoms irregularly sha and contoured as depressions, provide 
perennial, off-channel habitats for nonnative fishes to grow and 
reproduce. Such ponds that are connected to the river allow sub-adult 
and adult nonnative fishes uninhibited access to the river and to 
other off-channel habitats connected to the river. Although such 
ponds are used by native fishes only during runoff, nonnative fishes 
appear to benefit more from such perennial, lentic habitats. In any 
event, ponds with depressions provide a constant supply source of 
nonnative fish that can potentially escape to the mainstem river. 


5. Hotspot Pond did not drain following runoff in 1996. Therefore, an 
accurate assessment of whether nonnative fish lations could be 
reduced or eliminated was not possible. Usually, during low-water 
years, this pond is almost entirely dewatered by late-August or early- 
September leaving only a mud ‘lat at the upper end. Irrigation waste 
water that flows through the pond to the river is the only source of 
water. The only habitat available for fish is near the connection 
channel near the river. However, during high-water years, such as 
1996, this pond does not completely drain leaving adequate water 
depths for fish to survive during the winter. In addition, 
groundwater levels during high-water years probably help retain pond 
water levels longer than during low-water years. 


6. If ponds are reclaimed, steeper bottom slopes than that found in 
Hotspot Pond will be required for ponds to drain during high-flow 
years to reduce or eliminate perennial habitat for nonnative fishes. 


ECOLOGICAL FUNCTIONS OF A RIVERINE SYSTEM 


Welcomme (1985) and Ward and Stanford (1995) emphasized that the diversity, 
resilience, and integrity of large river ecosystems are related to the 
connectivity of the main channel and its associated floodplain. However, there 
is an increasing trend in regulating streamflows of large river systems to 
increase the productivity of basins for agriculture and increase safety for human 
occupation. Such modification of the aquatic environment generally adversely 
affects the fish stocks in large river systems (Welcomme 1985). Welcomme stated 
that the majority of riverine fishes have been extremely sensitive to 
modifications in the flood cycle and other environmental alterations caused b 
human activities to regulate streamflows. He also pointed out that substantia 
shifts in the composition of the fish community and the introduction of nonnative 
species result in uncertainty of restoring fish assemblages by simple natural 
processes. Welcomme emphasized that planning in river management must include 
the floodplain since these areas are essential to maintain fisheries. 
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The concepts of the river continuum (Vannote et al. 1980) and flood pulse 
(Junk et al. 1989) apply to the Upper Colorado River Basin. The river continuum 
concept applies to the headwaters and high gradient, restricted meander canyon 
reaches whereas the flood pulse mr applies to low gradient, unrestricted 
reaches that form floodplains in the broad valley reaches. Lotic systems not 
only transfer organic matter from upstream reaches in arid or semi-arid regions 
(i. e., continuum concept) but also deposit this material in floodplains where 
high productivity of invertebrates periodically enters the river (i. e., flood 
pulse concept). Shallow floodplain habitats become much warmer than the adjacent 
river, increasing the productivity for phytoplankton and development of a food 
web (Welcomme 1979). Slow growth and higher mortality of endangered Colorado 
River fishes has been attributed to lower water temperatures in the Upper 
Colorado River Basin (Kaeding and Osmundson 1988). Floods and floodplains are 
now understood to be essential components of river systems (Bayley 1991; Petts 
and Maddock 1994; Sedel] et al. 1989). The energy dynamics of large rivers is 
strongly influenced by floodplain habitats (Sedell et al. 1989) where 
productivity is higher than habitats in river channels (Hynes 1970; Welcomme 
1985; Welcomme 1989). The spawning strategies of fishes in many tropical and 
some temperate areas are correlated with the flood pulse that is associated with 
high productivity in shallow, flooded areas where organic matter is retained 
(Junk et al. 1989). Welcomme (1985) stated that the shallow littoral zone of 
floodplain habitats produce higher densities of zooplankton when compared with 
the entire floodplain area. 


STRATEGIES TO ENHANCE OR RESTORE FLOODED BOTTOMLAND HABITATS 
IN THE UPPER COLORADO RIVER BASIN 


The use of floodplains for agriculture, housing, and industrial use has 
increased in demand and these uses have increased river pollution (Welcomme 
1985). Fish assemblages in large rivers vary considerably and are often related 
to the connectivity of the floodplain with the main channel (Copp 1989). Many 
riverine fish species exhibit seasonal movements into inundated floodplain 
habitats for spawning, rearing, and foraging (Finger and Stewart 1987; Lambou 
1963; Ross and Baker 1983). Seasonal flooding of bottomlands are important in 
sustaining various fish species that are characteristic of river channels (Baker 
and Killgore 1994). Baker and Killgore emphasize that the pattern of flooding 
spoeere to be of paramount importance in structuring wetland fish communities and 
that fish may spread over large areas of the floodplain during high streamflows. 
The lateral movement of fish on the floodplain decreases exponentially with 
reductions in streamflow (Kwak 1988) and recruitment may not occur if water 
levels remain low (Starrett 1951). During low streamflows, backwater habitats 
become important in sustaining fish populations. Some fish species have modified 
their behavior to use backwaters and secondary channels of large rivers as 
substitutes for floodplain habitats as nurseries (Welcomme 1985). Species that 
cannot adapt to the riverine environment when floodplain habitats are no longer 
available will perish. 


The restoration of large floodplain rivers will require at least partial 
recovery of the natural hydrograph based on the current knowledge of such systems 
(Bayley 1991; Hesse 1995; Ward and Stanford 1995). But, because of other demands 
on the use of Colorado River water, extensive flooding of bottomland habitats 
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will not be possible. Wydoski and Wick (1996) discussed in depth the ecological 
importance of floodplains to riverine fish communities and identified strategies 
to enhance or restore flooded bottomland habitats to assist recovery of 
endangered fishes in the Upper Colorado River Basin. They felt that it is 
imperative to integrate the control of nonnative ffishes and 
augmentation/restoration stocking of captive-reared razorback sucker with habitat 
enhancement/restoration efforts. Enhancement or restoration of biological, 
chemical, and physical conditions that are perceived to be important in nursery 
sites for razorback sucker can be accomplished by: 1) removal of levees to allow 
periodic flooding of lowlands, 2) providing a longer duration of inundation in 
floodplains, embayments, and backwaters by reoperation of releases from 
reservoirs, and 3) reconnection of the main channel with off-channel oxbow lakes 
and ponds. The removal of levees coupled with higher spring releases that mimic 
the historic hydrograph from upstream dams provided the best way to reconnect 
mainstem and tributary rivers with productive floodplain areas. Such removal 
should be done on low floodplain terraces on public properties that can be easily 
a yams with the main channel and where thorough, followup evaluations can 
be made. 





However, some nonnative fishes that are established in the upper basin wil] 
flourish in productive off-channel habitats. Tyus et al. (1982) estimated that 
76.4% of the fish community in the Upper Colorado River Basin is composed of 
nonnative fishes. Predation and competition on larval razorback sucker by 
nonnative fish is probably the primary factor that drastically reduces or 
prevents recruitment of this species today. If the duration of inundation of 
off-channel habitats is short, razorback suckers will not grow to a size where 
predation and competition by nonnative fishes is no longer a principal factor in 
their survival. Floodplain habitats that are ephemeral will not provide enough 
time for razorback sucker larvae to reach a length of 1 inch. Since nonnative 
fish species dominate backwater habitats (up to 90-99% based on ISMP data [McAda 
et al. 1994]), razorback sucker larvae that enter the river as ephemeral 
floodplains recede will be extremely vulnerable to predation since razorback 
sucker larvae constitute the only wiggling food items in the spring. Based on 
Papoulias and Minckley’s work (1990), about 2 months is required for razorback 
suckers to reach a length of 1 inch. Razorback sucker that are about 1-inch long 
are no longer vulnerable to predation by some predators such as red shiners based 
on the gape size work by Todd Crowl. If the duration of flooding these habitats 
is longer, nonnative fishes will flourish and continue to adversely affect larval 
and juvenile razorback sucker. Wydoski and Wick (1996) agreed with Stanford 
(1994) who believed that the negative nonnative fish interactions may limit the 
ryeorery of razorback sucker regardless of possible streamflow provisions. The 
also felt that recovery of this species may be limited unless adequate contro 
measures can be implemented in upstream, and particularly in downstream reaches 
of main channels, where razorback sucker larvae drift as the flooded areas recede 
following high streamflows. If adequate control of nonnative fishes cannot be 
achieved, they suggest that human intervention may be ired to rear razorback 
suckers in predator-free, off-channel habitats so that their populations can be 
maintained through augmentation stocking. 


Of the four “large-river"” endemic, warmwater fishes that are listed 
endangered in the upper Colorado River Basin, the Recovery Program considers the 
razorback sucker the highest priority species for recovery. While razorback 
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sucker adults are flexible in their use of habitats, early life-history stages 
of this species require inundated floodplains to grow and survive (Tyus and Kar 
1989: 1990: 1991). Enhancement or restoration of floodplain habitats th 

reconnection with r basin rivers will improve the productivity of the 
ecosystem for zooplankton and benthic invertebrates required by the early life 
stages of the razorback sucker. Studies of backwaters of the Colorado and 
Mississippi rivers (Edwards 1982; Schnick et al. 1982; Saiki 1976; Saiki et al. 
1976: Kennedy and Tash 1979a,b; Ohmart et al. 1975) indicate that some 
connectivity of backwaters and ponds with river channels are important. Direct 
openings to the river permit water exchange that can prevent stagnation and 
oxygen depletion, renew fresh organic material and nutrients, flush out harmful 
contaminants (pesticides, herbicides, and trace elements) that may have 
accumu] ated DF ghabe = fish access, and allow export of materiais such as detritus, 
plankton, and aquatic invertebrates to the river (Matter and Mannan 1988). 


Wydoski and Wick (1996) recommended that any enhancement or restoration 
endeavors must be made through experiments that are thoroughly evaluated using 
the adaptive management approach. Attempts to restore large areas of floodplain 
habitats would preclude adequate evaluations and refinements using the adaptive 
management approach. Limited areas that are enhanced or restored should be 
thoroughly evaluated and refinements made as necessary to determine the responses 
of the endangered and nonnative fishes to such efforts. Experiments conducted 
first on public property would preclude extremely high flow releases that would 
cause sociological problems associated with the flooding of private agricultural 
lands and the production of mosquitoes that could pose human health concerns. 
If the experiments performed on public property are successful and it is 
determined that more floodplain habitat is needed for restoration, then leasing 
of private lands can be explored and implemented. 


ALTERNATIVE MANAGEMENT OPTIONS 
The following management options should be considered by the Recovery 


eg as habitat improvements to assist recovery of Colorado River endangered 
ishes. 


1. coordinate Recovery Program Efforts with the U. S. Army Corps of 





Engineers, Colorado Mi n ravel-pi nies 
re Gravel -Min’ F n as Histor rr 
Benefit Native Fishes. Rip-rap in levees and dikes, constructed to 


protect gravel-mining activities and to prevent flooding in low-lying 
areas along some stream reaches in the Grand Valley along the Upper 
Colorado River, has reduced the width of the river channel. 
Implementing new procedures to reclaim ponds as sloped terraces that 
flood and drain seasonally to benefit endangered and native fishes 
would have to be coordinated with and mutually agreed upon by gravel- 
mining companies, Colorado Mined Land Reclamation, and Recovery 
Program participants. Reclamation procedures should include the 
specifications for designing and contouring the bottom in these ponds 
to slope toward the river to allow seasonal flooding and draining. 
These conditions should be identified when mining permits are 
initially issued. The U. S. Army Corps of Engineers now has the 
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jurisdictional authority to regulate excavation of fill material in 
wetland areas and below ordinary high water in riverine reaches where 
critical habitat has been designated for endangered fishes. 


In the future where possible, as a condition of being granted a 404 
permit, gravel-mining companies that create ponds in wetlands adjacent 
to the river could be required to create stepped terraces leading to 
the river during their mining activities so that the terraces drain 
when high streamflows reside. Eventually, the ponds would then be 
reconnected to the river when mining activities are completed as part 
of their reclamation procedures. Whenever floodplain habitats are 
connected to the river, hydrological access for fish should be by 
surface connection. Underground culverts and pipes should be avoided 
because some native fish might be shy and will not use such 
structures. 


Notch Dikes and Levees Protecting Gravel Pits. Reconnect former 
floodplain habitats without deep depression ponds with the river to 


enhance or restore the natural function of the river ecosystem. Such 
former floodplain habitats have been separated from the river by levee 
construction so it would be cost-effective and Ay to acquire 
rights to use land through easements or fee-title so the fl lain 
could be reconnected with the river by excavating a notch. Although 
it might be desirable to implement recommended river flows that would 
inundate floodplains in the spring during May and June to provide off- 
channel habitat for endangered fish, adequate flows might not be 
available frequently enough to benefit recovery of the endangered 
fishes. Therefore, notching old levees and dikes at strategic 
locations could provide some level of protection from flooding to 
agricultural land, and residential and recreational structures (i. e., 
set-back dikes) and also provide access to floodplain habitats to 
various life stages of endangered fishes. ikes and levees 
constructed to protect gravel-mining operations could be removed 
following gravel mining to permit reconnection of the floodplain and 
the river. The floodplain could then function as it did historically, 
recreating new in-channel habitats. Some of the features created 
would be flow-through side channels that might create a complex of 
habitat types. 





An ancillary benefit for modifying gravel-pits protected by levees and 
dikes to allow these habitats to communicate with the river during 
runoff is flood control. In addition to isolating off-channel, 
productive areas from aquatic organisms, levees and dikes have reduced 
the channel width and thus the river's ability to convey large volumes 
of water during runoff. In some areas protected by levees and dikes, 
runoff water now inundates adjacent low-lying areas at lower 
discharges than did historically. Flood-control management strategies 
would be to notch levees and dikes to allow inundation of low-lying 
areas and also reclaim gravel-pit ponds as sloped terraces or side 
channels. Restoring gravel pits to function as historical terraces or 
side channels may not only benefit native fishes but may actually 
provide county, state, and federal agencies more flexibility in 
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3. 


managing and coping with spring runoff during high-flow years along 
riparian areas where anthropogenic activity occurs. In low-density 
population areas, specific riverine reaches that are now constricted 
could be targeted to be restored as terraces or side channels to serve 
as “relief valves” and allow runoff waters to spread that would reduce 
flooding and minimize damage to private land and structures in 
adjacent areas. It is believed that natural lateral expansion of the 
floodplain and river-basin management are perhaps the best methods of 
flood control because of the growing awareness of inadequacies of 
structural measures to control floods (Welcomme 1985). 


Acquire Gravel-Pit Ponds Presently Connected to the Mainstem Colorado 
River. The Recovery Program should investigate opportunities to 


modify and rehabilitate Hotspot and Pickup ponds (river mile 174.4 and 
175.0, respectively) to enhance seasonal habitat for endangered fish 
and eliminate perennial habitat for nonnative fishes. A portion of 
Hotspot Pond is owned by the Colorado Division of Parks and Outdoor 
Recreation. Mr. C. W. Van Wagner, owner of the remainder of the 
property, should be contacted to determine if this property could be 
acquired by or donated to the Recovery Program. Pickup Pond is 
located directly north of the 153-acre parcel of land which was 
oe the. by the Recovery Program in 1 to preserve habitat for 
endangered fish and other types of wildlife. The Colorado Department 
of Natural Resources, Division of Parks and Outdoor Recreation, will 
assume ownership of Pickup Pond from Mesa County. The Recovery 
Program should develop a Memorandum of Understanding with the State of 
Colorado to use Pickup Pond in recovery activities for endangered 
fish. Any endangered fish recovery activities will have to be 
compatible with the Mesa County Riverfront Commission because a trail 
easement is located on the north bank of Pickup Pond. 





These two former gravel-pits, presently connected to the mainstem 
Colorado River, are important floodplain habitats that are used during 
spring runoff by adult Colorado squawfish. Presently, these ponds do 
not drain entirely following runoff and retain water. Thus, while 
used by endangered fish during runoff, if left contoured as the ponds 
presently are, they will continue to provide perennial havens for 
nonnative fishes. Recontouring and bee ae the bottom of these two 
ponds will allow seasonal flooding and draining that will eliminate 
perennial habitat for nonnative fishes and maintain floodplain habitat 
that can be used during the spring and early summer for sub-adult and 
adult Colorado squawfish. If acquisition of floodplain areas is not 
possible, the Recovery Program should explore entering into agreements 
with the Mesa County Riverfront Legacy Project that examines broad- 
range management for multiple uses. 


Use Deeper Depression Ponds as Grow-Out Ponds for Captive-Rearing of 
Endangered Fishes. If practical, such ponds should be drained and the 


bottoms sloped so that seining or trap nets could be used to 
concentrate and harvest captive-reared fish for stocking. Grow-out 
ponds res a “half-way house" for captive-reared razorback sucker 
juveniles from the hatchery-pond environment where they are reared as 





26 


Ke- 





family lots until they can be PIT-tagged and are stocked into the 
river. In hatchery ponds, the larvae and juveniles feed strictly on 
zooplankton whereas, in grow-out ponds, they become acquainted with 
macroinvertebrates so that they may become better foragers following 
stocking. These grow-out ponds should not be connected to the river 
by a surface channel or underground outlet pipe, should be predator- 
free, and secure from flooding to prevent premature escape of 
endangered fish into river. If a hydrological connection between the 
pond and river is ired, the outlet should be screened. Virginia 
Acres Pond, immediately north of Pickup Pond, is one such pond that is 
currently being examined by the Recovery Program to determine its 
suitability as a grow-out pond for juvenile razorback sucker. 


RECOMMENDATIONS 


Major recommendations (underscored print) from this study are: 


1. 


2. 


Avoid Connecting Isolated Ponds to the River That are Deep 
Depressions. Floodplain habitat should not contain irregular- shaped, 
deep depression ponds. These type of habitats are perennial havens 
for nonnative fishes and provide potential sources for nonnative 
fishes to escape to the mainstem river. If deep depression habitats 
cannot be rehabilitated by recontouring and reshaping to rs 
seasonal, ephemeral habitat, they should be sufficiently diked to 
op pn | eaaee of nonnative fishes such as centrarchids and 
ictalurids. 


Back-Fill Gravel-Pit Ponds and Reconnect them to the Mainstem River to 
Flood and Drain Seasonal] fit Native Fi ntro| 


Nonnative Fishes. As a part of restoration, where feasible and 
practical, gravel-pit ponds that are relatively shallow could be 
reclaimed by back-filling, s] to drain as the river subsides, and 
allowed to function as an e ral wetland. Reconnecting former 
floodplain habitat to the river to provide off-channel habitats will 
benefit native fishes. This action would include eradicating 
nonnative fishes from depression habitats such as former gravel-pit 
ponds prior to their being back-filled and the pond bottom recontoured 
so that they steeply slope toward the river to allow seasonal flooding 
and draining, even —— rH (i ped years. The bottom of shallow 
gravel-pits could be back-filled and recontoured to create stepped 
terraces leading to the river so that they slope toward the river. 
These features would then be reconnected to the river to allow fish 
access during high-flow periods. Modifying these man-made gravel -pit 
ponds to function as historical terraces may be more cost-effective 
and practical for managing and controlling nonnative fishes than long- 
term control measures such as screening ponds, chemical treatment, or 
mechanical pumping and removal. 
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APPENDIX A 
Scientific and Common Names of Fishes 
Collected From Gardner and Hotspot Pond 
During 1996 
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Table A.1. 








Scientific and common names, status (native vs. nonnative), and two- 
letter code of fish collected from Gardner and Hotspot 


ponds 
adjacent to the Colorado River (RM 174.4), April, June, July, and 





Scientific Name Common Name Status Code 

Cyprinidae 

Cyprinella lutrensis red shiner nonnative RS 

Cyprinus carpio common carp nonnative CP 

Gila robusta roundtail chub native RT 

Notropis stramineus sand shiner nonnative SS 

Ptychocheilus lucius Colorado squawfish native cs° 
Catostomidae 

Catostomus discobolus bluehead sucker native BH 

Catostomus latipinnis flannelmouth sucker native FM 

Catostomus conmersoni white sucker nonnative WS 

C. discobolus X C. latipinnis bluehead X flannelmouth native FB 

C. discobolus X C. commersoni _bluehead X white nonnative WB 

C. commersoni X C. latipinnis _flannelmouth X white nonnative WF 
Ictaluridae 

Ameiurus melas black bullhead nonnative BB 

Ictalurus punctatus channel catfish nonnative CC 
Poeciliidae 

Gambusia affinis western mosquitofish nonnative GA 
Centrarchidae 

Lepomis macrochirus bluegil] nonnative BG 

Lepomis cyanel lus green sunfish nonnative GS 

Micropterus dolamieui smallmouth bass nonnative SM 

Micropterus salmoides largemouth bass nonnative LG 

Pomoxis nigromaculatus black crappie -- nonnative BC 
Percidae 

Stizostedion vitreum walleye nonnative WE 
Esocidae 

Esox lucius northern pike nonnative NP 





* Federally listed as “endangered”. 
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APPENDIX B 
Captures of Adult Colorado Squawfish from 
Gardner and Hotspot Ponds During 1996 
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Table C.1. Catch statistics for fish captured in Gardner and Hotspot ponds 
adjacent to the Colorado River near Grand Junction, Colorado, with 
electrofishing during April, June, and July 1996. 

















Gardner Pond _ 
No. of CPUE No. of CPUE 
Common Name fish (Fish/h) fish (Fish/h) 
Native 
flannelmouth sucker 0 0 - 
bluehead sucker 0 0 -- 
roundtail chub 0 0 -- 
Colorado squawfish 0 0 . 
Nonnative 
black bullhead 23 12.64 25 21.37 
common carp 127 69.78 165 141.03 
largemouth bass 18 9.89 34 29.06 
white sucker 9 4.95 4 3.42 
black crappie 0 °- 8 6.84 
bluegil1 7 3.85 8 6.84 
smallmouth bass 0 -- 0 -- 
northern pike 0 °° 0 
walleye 0 -- 0 
channel catfish 1 0.55 0 -- 
green sunfish 13 7.14 4 3.42 
Sucker hybrids 
white sucker X 
flannelmouth sucker 1 0.55 0 
white sucker X 
bluehead sucker 0 1 0.85 
bluehead sucker X 
flannelmouth sucker 0 0 
TOTAL 199 249 
Hours electrofished: Gardner Pond: 1.82. 
Hotspot Pond: 1.17. 
C-1 
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Table C.2. Catch statistics for fish captured in Gardner and Hotspot ponds 
adjacent to the Colorado River near Grand Junction, Colorado, with 
trap nets during April, June, and July 1996. 




















Gardner Pond 
No. of CPUE No. of CPUE 

Common Name fish (Fish/h) fish (Fish/h) 
Native 

flannelmouth sucker 81 0.18 18 0.05 
bluehead sucker 1 < 0.01 0 - 
roundtail chub 12 -- 6 0.02 
Colorado squawfish 8 -- 3 < 0.01 
Nonnative 

black bullhead 226 0.49 223 0.60 
common carp 30 0.07 38 0.10 
largemouth bass 5 0.01 31 0.08 
white sucker 125 0.27 195 0.52 
black crappie 57 0.12 107 0.29 
bluegil] 22 0.05 61 0.16 
smallmouth bass 0 -- 1 < 0.01 
northern pike 0 -* 0 -- 
walleye 1 < 0.01 0 

channel catfish 2 < 0.01 5 

green sunfish 59 0.13 24 

Sucker hybrids 
white sucker X 

flannelmouth sucker 0 -- 2 
white sucker X 

bluehead sucker 4 < 0.01 1 

bluehead sucker X 

flannelmouth sucker 0 -- 0 
TOTAL 633 -- 715 





Hours netted: Gardner Pond: 457.4. 
Hotspot Pond: 374.4. 
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Table C.3. Catch statistics for fish captured in Gardner and Hotspot ponds 
adjacent to the Colorado River near Grand Junction, Colorado, with 
trammel nets during April, June, and July 1996. 














___ Gardner Pond _ 
No. of CPUE No. of CPUE 

Common Name __ fish (Fish/h) fish (Fish/h) 
Native 

flannelmouth sucker 77 4.61 14 0.75 
bluehead sucker 0 -° 1 0.05 
roundtail chub 11 0.66 1 0.05 
Colorado squawfish 5 0.30 3 0.21 
Nonnative 

black bullhead 22 1.32 56 2.99 
common carp 8 0.48 19 1.02 
largemouth bass 0 -- 2 0.11 
white sucker 79 4.73 72 3.85 
black crappie 0 -- 4 0.21 
bluegil] 1 0.06 1 0.05 
smallmouth bass 1 0.06 0 -- 
northern pike 0 -- 1 0.05 
walleye 0 -- 0 -- 
channel catfish 1 0.06 2 0.11 
green sunfish 3 0.18 3 0.16 
Sucker hybrids 
white sucker X 

flannelmouth sucker 1 0.06 0 
white sucker X 

bluehead sucker 1 0.06 0 

bluehead sucker X 

flannelmouth sucker 0 -- 0 
TOTAL 210 -- 179 
Hours netted: Gardner Pond: 16.7. 

Hotspot Pond: 18.7. 
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APPENDIX D 
Number of Fish Recaptured from Gardner and Hotspot Ponds 
during Pre-runoff, Runoff, and Post-runoff 
of the Colorado River 1996 
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Table D.1. Number of fish recaptured in Gardner and Hotspot Ss adjacent to 
} es ag River near Grand Junction, Colora ring pre-runoff, 
ri 





PRE-RUNOFF (4/9 - 4/17) 














—_clardner Fond —_ —papiotspot Pond 

. From 
Common Name Gardner’ Hotspot Hotspot’ Gardner® 
Native 
flannelmouth sucker 4 0 4 0 
bluehead sucker 0 0 0 0 
roundtail chub 3 2 0 0 
Colorado squawfish 1 0 0 0 
Nonnative 
black bul lhead 25 0 31 0 
common carp 13 0 4 4 
largemouth bass 0 0 6 4 
white sucker 23 11 14 6 
black crappie 10 0 21 0 
bluegil1 2 2 13 4 
smallmouth bass 0 0 0 0 
northern pike 0 0 0 0 
walleye 0 0 0 0 
channel catfish 0 0 0 0 
green sunfish 0 0 0 0 
TOTAL 81 15 93 18 





: , initially captured in Gardner Pond and recaptured in Gardner Pond. 

> Initially captured in Hotspot Pond but later recaptured in Gardner Pond. 
: , Initially captured in Hotspot Pond and recaptured in Hotspot Pond. 

* Initially captured in Gardner Pond but later recaptured in Hotspot Pond. 
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Table 0.2. Number of fish recaptured in Gardner and Hotspot ponds adjacent to 
the Colorado River near Grand Junction, Colorado, during runoff, 
June 1996. 


(6/3 - 6/12) 




















___ Gardner Pond ___Hotspot Pond _ 
From From From From 

Common Name Gardner*___ Hot spot Hotspot’ _ Gardner 
Native 
flannelmouth sucker 6 0 0 0 
bluehead sucker 0 0 0 0 
roundtail chub 3 1 0 0 
Colorado squawfish 1 0 0 0 
Nonnative 
black bullhead 1 0 12 1 
common carp 0 0 1 0 
largemouth bass 0 0 4 0 
white sucker 2 9 33 5 
black crappie 2 0 20 0 
bluegil] 1 0 3 0 
smallmouth bass 0 0 0 0 
northern pike 0 0 0 0 
walleye 0 0 0 0 
channel catfish 0 0 0 0 
green sunfish 7 0 2 1 
TOTAL 23 10 75 7 





* Initially captured in Gardner Pond and recaptured in Gardner Pond. 
> Initially captured in Hotspot Pond but later recaptured in Gardner Pond. 
“ Initially captured in Hotspot Pond and recaptured in Hotspot Pond. 
“ Initially captured in Gardner Pond but later recaptured in Hotspot Pond. 
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Table 0.3. Number of fish recaptured in Gardner and Hotspot ponds adjacent 
the Colorado River near Grand Junction, Colorado, during post- 
runoff, July 1996. 





POST-RUNOFF (7/16 - 7/24) 














___Hotspot Pond _ 

From From From From 
Common Name Gardner’ __ Hot spot Hotspot’ _ Gardner“ 
Native 
flannelmouth sucker 0 0 0 0 
bluehead sucker 0 0 0 0 
roundtail chub 0 0 0 0 
Colorado squawfish 0 0 0 0 
Nonnative 
black bullhead 1 0 5 0 
common carp 1 0 4 0 
largemouth bass 1 2 2 0 
white sucker 4 4 12 4 
black crappie 1 2 2 0 
bluegill 0 0 2 0 
smallmouth bass 0 0 1 0 
northern pike 0 0 0 0 
walleye 0 0 0 0 
channel catfish 0 0 0 0 
green sunfish 0 0 0 0 
TOTAL 8 8 28 4 





* Initially captured in Gardner Pond and recaptured in Gardner Pond. 
> Initially captured in Hotspot Pond but later recaptured in Gardner Pond. 
“ Initially captured in Hotspot Pond and recaptured in Hotspot Pond. 
* Initially captured in Gardner Pond but later recaptured in Hotspot Pond. 
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APPENDIX E 
Total Length Frequency of Four Nonnative Fishes Collected 
with Seines in Gardner and Hotspot Ponds During 
August 1996 








Largemouth Bass 
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largemouth bass collected | by seining from Gardner and Hotspot 
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Colorado. 13 August 1996. Note: numbers above bars represent 
percent. 
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Black Bullhead 
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Western Mosquitofish 
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Black Crappie 
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Figure E.4. Total length (mm) frequency composition of young-of-the-year 
black crappie collected by seining from Gardner and Hotspot 
ponds adjacent to the Colorado River near Grand Junction, 
Colorado, 13 August 1996. Note: numbers above bars represent 
percent. 
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